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© A data playback apparatus for reproduction of 
data from a recording medium in which digital data 
are serially and successively recorded. The data 
playback apparatus is equipped with a control unit 
which controls a reproduction unit for reproducing 
data from the recording medium. The control unit 
determines a predetermined condition such as pres- 
ence or absence of requirement of a real-time data 
reproduction on the basis of control information 
which is recorded together with the data in the 
recording medium. In accordance with the predeter- 
mined condition, the control unit controls the re- 
production unit so as to change the reproduction 
speed of the data from the recording medium, there- 
by realizing a high transfer rate in reproduction. 
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"DATA PLAYBACK APPARATUS FOR REAUZING HIGH TRANSFER RATE" 



BACKGROUND OF THE INVENTION 

The present invention relates to data playback 
apparatus for recording or playing back information 
from a recording medium such as a compact disk, 
a digital audio tape and an optical video disk 
(which will hereinafter be referred to as CD, DAT 
and LD, respectively) on which recorded are gen- 
eral digital data such as still picture, computer 
program and character data concurrently with time- 
dependent data such as speech and motion pic- 
ture. 

Recently, as represented by a compact disk 
read-only memory (which will hereinafter be re- 
ferred to as a CD-ROM) there are are established 
ways to record general data such as character data 
and computer program on a recording medium, 
and the corresponding playback apparatus are be- 
ing used widely. One example of the data playback 
apparatus will be described hereinbelow. 

A CD is for recording a two-channel audio 
which is converted into digital data under the con- 
ditions that the sampling frequency is 44.1 kHz and 
the number of the quantization bits is 16, and the 
transfer rate of audio data in reproduction is 176.4 
kbyte/sec. On the other hand, a CD-ROM is for 
recording general data such as character data, 
image data and computer program instead of the 
audio data. The CD-ROM substantially has the 
same structure as the CD except recording con- 
tents. In the CD-ROM the audio data storing region 
is block-structured so as to record such data, 
thereby obtaining 1*50 kbyte/sec of transfer rate, as 
exemplified bu "Electronics" 1985 February P73- 
80. 

There is a problem which arises with such an 
arrangement, however, in that a playback apparatus 
for the CD is directly applied for the CD-ROM to 
thereby obtain only 1S0 kbyte/sec of transfer rate. 
For instance, in the case of the transfer of image 
data, an image comprising 640x480 dots and hav- 
ing a data amount of 8 bits per pixel results in the 
data amount of 300 kbyte/sec per picture. That is, 
the read-out of the data corresponding to one pic- 
ture requires 2 seconds. 

A technique to improve the transfer rate is 
disclosed in USP 4,707,81 8 where the reduction of 
the transfer rate due to mixed ly recording the audio 
data and the video data is minimized by increasing 
the reproduction linear velocity. That is. when mix- 
edly recording both the audio data and video data 
on a CD, the transfer rate of the audio data is 
lowered so as to deteriorate the audio quality. In 
order to prevent the lowering of the transfer rate, 
the disk is rotated at a speed higher than the 



normal speed with respect to the region in which 
the audio data and video data are mixedly re- 
corded. For the realization thereof, the reproduction 
linear velocity is recorded as control data in the 

s disk and read out in reproduction of the data -so as 
to perform the reproduction of the disk at a des- 
ignated speed. 

However, in the case of recording data in the 
CD-ROM in accordance with such a technique, 

io difficulty is encounterred to reproduce the data by 
means of a general CD-ROM drive unit. That ts, 
because the real-time reproduction of the speech 
for this disk can be ensured only under the con- 
dition of increasing the linear velocity, it is difficult 

75 to perform the reproduction by means of a general 
CD-ROM drive unit which can realize only the 
transfer rate of 150 kbyte/sec. 

In addition, since this unit is for directly pro- 
cessing and outputting the reproduced data on the 

20 basis of the real time and the reproduction velocity 
is determined in accordance with each of the data, 
difficulty is encountered to change the reproduction 
velocity in accordance with the destination of the 
data. 

25 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a data playback apparatus which is 
30 capable of adequately realizing a high transfer rate 
in reproduction in accordance with each require- 
ment. 

One feature of the present invention is to deter- 
mine, on the basis of the -control information re- 

35 corded in the recording medium, so that the re- 
production of the recording medium is performed 
at a higher reproduction ^peed when the reproduc- 
tion is not required to be made on the basis of the 
real time, as compared with the case of being 

40 required to be made on the basis of the real time. 
The determination of the real-time reproduction is 
made in accordance with whether the .data to -be 
read out from the recording medium are required 
to be processed and outputted on the basis of the 

45 real time. This arrangement allows reproduction -of 
the data at an adequate transfer rate. 

Another feature of teh present invention is to 
performs the reproduction of the -data from the 
recording medium at a higher reproduction speed 

-so in the case that the data reproduced from the 
recording medium are once stored and then pro- 
cessed and outputted in accordance with a require- 
ment after the completion of the reproduction, as 
compared with the -case that the data reproduced 
therefrom are 'successively converted into a speech 
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signal, an image signal and others which are al- 
lowable to be outputted to an external circuit. This 
arra/igement allows the reproduction at an optimal 
transfer rate to the state of a unit which processes 
the data reproduced from the recording medium, 
thereby permitting a more flexible data reproduc- 
tion. 

In accordance with the present invention, there 
is provided a data playback apparatus for repro- 
duction of at least data and control information 
recorded in a recording medium, comprising: re- 
production means for reproducing said data and 
control information from said recording medium so 
as to output a reproduction signal containing said 
data and control information; separation means 
coupled to said reproduction means so as to be 
responsive to said reproduction signal therefrom to 
separately output said control information and said 
data; processing and outputting means coupled to 
said separation means for processing and output- 
ting said data outputted from said separation 
means; and control means coupled to said separa- 
tion means to be responsive to said control in- 
formation therefrom so as to determine, on the 
basis of said control information, whether the re- 
production of said data recorded in said recording 
medium is required to be effected on the basis of 
the real time, said control means being coupled to 
said reproduction means so as to perform the 
reproduction of said data from said recording me- 
dium at a higher speed when the reproduction is 
not required to be effected on the basis of the real 
time as compared with the case of being required 
to be effected on the basis of the real time. 

The recording medium has a disc-like configu- 
ration and has thereon coaxial or spiral tracks in 
which the control information and the data are 
recorded under the conditions of a constant angular 
velocity or constant linear velocity, and the re- 
production means reproduces the data from the 
recording medium at the higher speed by increas- 
ing the reproduction angular velocity or reproduc- 
tion linear velocity. 

Preferably, the data playback apparatus com- 
prises mode-changing switch means switchable 
from an external for performing a switching opera- 
tion between a normal mode and a high-speed 
mode, and the control means controls the repro- 
duction means to reproduce the data of the record- 
ing medium at the higher speed only in the case 
that the mode-changing switch means is directed 
to the high-speed mode and that the reproduction 
of data is not required to be effected on the basis 
of the real time. 

In accordance with the present invention, there 
is further provided a data playback apparatus for 
reproduction of data recorded in a recording me- 
dium, comprising: reproduction means for repro- 



ducing said data from said recording medium and 
outputting the reproduced data; selection means 
coupled to said reproduction means for selectively 
distributing said data outputted from said reproduc- 

s tion means; processing means -coupled to said 
selection means to be responsive to the data dis- 
tributed by said selection means, said processing 
means once storing therein the distributed data so 
as to process the stored -data and output the pro- 

70 cessed data after completion of the reproduction to 
be effected by said reproduction means; output 
means coupled to said selection means and said 
processing means to be allowed to be responsive 
to the data distributed by said selection means and 

is the data outputted from said processing means so 
as to convert the data into a signal to be outputted 
to an external; and control means coupled to said 
processing means and said reproduction means so 
as to control said reproduction means to reproduce 

20 said data at a first reproduction speed and further 
to control said selection means to supply the data 
from said reproduction means to said output means 
when said processing means causes the data of 
said recording medium to be supplied to said out- 

25 put means, and control said reproduction means to 
produce the data from said recording medium at a 
second reproduction speed higher than said first 
reproduction speed and further to control said se- 
lection means to supply the data from said *re- 

30 production means to said processing means when 
said processing means causes the data of said 
recording medium to be supplied to said process- 
ing means. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in fur- 
ther detail with reference to the accompanying 
drawings, in which: 
40 Fig. 1 is a block diagram showing a data 
playback apparatus according to an embodiment 
of the present invention; 

Fig. 2 is a block diagram showing a detailed 
arrangement of the Fig. 1 data playback appara- 
45 ' tus; 

Rg. 3 is a block diagram showing a data 
playback apparatus according to a further ^em- 
bodiment of this invention; 

Fig. 4 is a block diagram showing a detailed 
so arrangement of the Fig. 3<3ata playback appara- 
tus; 

Figs. 5A to 5D are illustrations of a data format 
of a CD-ROM; and . 

Figs. 6A to €E are illustrations of a data format 
55 recording in the main channel of a *CD-ROM. 

DETAILED DESCRIPTION OF THE INVENTION 
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A first embodiment of the present invention will 
be described hereinbelow with reference to 'Figs. 1 , 
a 0 2 and 5A to 5D, Rg. 1 being a block diagram 
schematically showing an arrangement of a data 
playback apparatus according to the first embodi- 
ment of the present invention, Rg. 2 being a block 
diagram showing the detailed arrangement of the 
data playback apparatus, and Rgs. 5A to SO illus- 
trating a data format of a CD-ROM. The description 
will first be made in terms of the data format with 
reference to Rgs. 5A to 5D. Here, Rg. 5A is an 
illustration of a data frame which is the minimum 
unit in recording, Rg. 5B is an illustration of a sub- 
code frame, Rg. 5C is a Q-channel data format in a 
lead-in region, and Rg. 5D is an illustration a Q- 
channel data format in a program area. In a CD 
there are three types of areas: the lead-in region, 
program area and read-out area indicating the end 
of the disk, which are disposed from the inner 
circumference toward the outer circumference. Ac- 
tually, data are recorded in the program area. In 
the CD data are recorded with a data format similar 
to the data format illustrated in Figs. 5A to 5D. 

In one data frame there are presented a sub- 
channel illustrated at numeral 2 and a main channel 
illustrated at numeral 1, which are time-division- 
recorded in the CD-ROM. In the sub-channel 2 
there is provided a region for recording one byte of 
data and in the main channel 2 there are provided 
a region for 24 bytes of data, illustrated at numeral 
3, and for 8 bytes of error detecting and correcting 
. code illustrated at numeral 4. i.e., the total 32 
bytes. 

In the CD there are recorded two-channel audio 
data (which will hereinafter be referred to as CD-DA 
data) quantized under the conditions that the sam- 
pling frequency is 44.1 kHz and the number of the 
quantization bits is 16. Thus, the data frame rate 
becomes 44.1 k x (16/8) x 2/24 = 7350 data 
frame/sec. In the CD-ROM general digital data 
block-structured are recorded in this region. The 
block-structuring technique will be described 
hereinafter. The error detecting and correcting 
code 4 is a code for error-detecting and error- 
correcting of the data in the main channel 1 . The 
methods of producing the error detecting and cor- 
recting codes 4 for the CD and CD-ROM are the 
same. 

Before recording these data in the CD-ROM, 
executed are works such as eight-to-fourteen-mod- 
ulation (which will hereinafter be referred to as 
EFM) and addition of a data-frame synchronizing 
signal for distinguishing the boundary between, the 
data frames. As a result, one data frame becomes 
588 bits, and when recording the data in the CD- 
ROM, the bit rate becomes 588 x 7350 = 4.3218 
Mbit/sec. The data are recorded at a constant 
speed (about 1 £5 m/sec) in form of a NRZi signal. 
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The subrjcode frame is constituted by the sub- 
channel 2 for successive 98 data frames. The num- 
ber of the sub-code frames per one second is 75. 
Fig. 5B shows this state. The sub-channel 2 for the 

5 initial two data frames constitutes a sub-code frame 
synchronization 7 and the sub-channel 2 for the 
remaining 96 data frames is for recording data, Le., 
so-called sub-code. In one byte of the sub-code, 
each bit corresponds to each of the channels, i.-e., 

io so-called P-channel, Q-channel, .... W-channeL 

A P-channel 8 is a flag for search of the head 
portion of a track (which generally corresponds to 
one music), and at the beginning of -each track the 
program area is "1 n for above 2 seconds. Further, 

rs in the lead-in region "1" and n 0 w are repeated at 
an interval of 2 seconds. In a O-channel 9 there is 
recorded search information for search of data in 
the disk. In the Q-channel 9 of the program area 
addresses are recorded as the search information 

20 as illustrated ini^g.lSD. In the addresses there are 
presented the absolute time (AMIN, ASEC, AF- 
RAME) increasing toward the outer circumference 
where the head portion of the program area is 
determined as a O-minute/0-second/O-frame, the 

25 relative time (MIN, -SEC, FRAME) where the head 
portion of each track is determined as a 0- 
minute/0-second/O-frame, the track numbers and 
the index. These addresses are recorded in form of 
the BDC code (binary coded decimal). Here, the 

30 frame means the unit of time and 75 frames cor- 
respond to one second. That is, the frame which is 
the unit of time is equal to the time length of one 
sub-code frame. The track numbers are fixed, i.e., 
00 in the read-in region and AA (hexadecimal nota- 

35 tion) in the read-out area. In the program area the 
track number can take 01 to 99. 

A control to be recorded at the head portion of 
the Q-channel is 4 bits of control information. This 
takes various values in one track of the program 

40 area. In detail the following values are recorded. 

0 0 x 0 ... 2 audio channels, with pre-emphasis 
0 0x1 ...2 audio channels, with pre-emphasis 
0 1x0... data track 
x x 0 x ... digital copy prohibited 

45 x x 1 x ... digital copy permitted 
where x represents "0" or n 1 n . 

In the CD there are recorded (0 0x0) and (0 0 
x 1). On the other hand, in the CO-ROM there is 
recorded (0 1 x 0). Here, similarly, the CD-ROM 

so disk allows formation of a track on which CD-IDA 
data are recorded (which will hereinafter be re- 
ferred to as a CD-DA track). In these tracks (0 0 x 
0) and (0 0 x 1) are recorded as the control. That 
is, in the CD-ROM there are presented a disk 

55 having a track only on which general digital data 
block-structured are recorded in the region of the 
data 3 <whtch will hereinafter be referred to as a 
CD-ROM track) and a "disk mixedly having a CD- 

4 
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ROM track and a CD-DA track. 

In the Q-channel 9 of the lead-in region there is 
0 1 recorded information relating to the arrangement of 
the program area and the read-out area which acts 
as search information. This information is known as 
TOC (table of contents), and there are recorded the 
absolute time of the head of each track in the 
program area, the control information of each track, 
the first and last track numbers in the program 
area, and the start absolute time in the read-out 
region. 

A recording method of the TOC will be de- 
scribed hereinbelow with reference to Fig. 5C. Fig. 
5C illustrates the data structure of 96 bits in one 
sub-code frame of the Q-channel in the lead-in 
region. In the ADR disposed from bit 4 to bit 7 
there is recorded (0 0 0 1). In Fig. 5C, MIN. SEC 
and FRAME show the relative time in the lead-in 
region with minute, second and frame, respectively. 
With 8 bits beginning from the bit 48, n 0 n is 
recorded. Further, with 16 bits beginning from the 
bit 80 is recorded a CRC (cyclic redundancy 
check) code for error detection. The TOC is re- 
corded with the control, point, PMIN, PSEC and 
PFRAME. 

In the case that the point is a BCD code and 
takes a value between 01 and 99, in the PMIN, 
PSEC and PFRAME the start absolute time of a 
track indicated by the point is recorded with 
minute, second and frame, and in the control there 
is recorded the control information of the track 
indicated by the point. For example, when the 
point, PMIN, PSEC, PFRAME and control are 09, 
43, 20, 24 and 4 (0100), the ninth track shows the 
CD-ROM track which starts from 43-minute/20- 
second/24-frame at the absolute time. In the case 
that the point is AO (hexadecimal notation), in the 
PMIN there is recorded "01 n which means the 
track number of the first music track in the CD. In 
this case, "00" is recorded in the PSEC and 
PFRAME. In the case that the point is A1 
(hexadecimal notation), in the PMIN there is re- 
corded the track number of the last music track in 
the disk. In this case, "00" is recorded in the PSEC 
and PFRAME. In the case of the point is A2 
(hexadecimal notation), in the PMIN, PSEC and 
PFRAME there is recorded the start address of the 
read-out area at the absolute time. The TOC is 
repeatedly recorded in the lead-in region, and the 
.same content is recorded in successive three sub- 
code frames. The treatment is integrally effected 
with respect to 6 channels from the R-channel to 
the W-channel. In CD graphic KARAOK€ equip- 
ment which are on sale the graphic data are re- 
corded in these channels. 

Secondary, a description will be made herein- 
below in terms of the reproduction of the above- 
described CO-ROM performed by a 'data playback 



apparatus according to the present invention with 
reference to Fig. 1 . 

In Fig. 1, numeral 50 represents aCD-ROM,51 
designates a reproduction unit for reproduction of 

5 the CD-ROM and output of data and control in- 
formation, 52 depicts a separation unit for separa- 
tion between the data and the control information, 
S3 denotes a processing and outputting unit for 
processing and outputting the data, and 54 in- 
fo dicates a control unit for inputting the control in- 
formation and controlling the reproduction unit "51. 
The CD-ROM mixedly has CD-ROM tracks (first 
and second tracks) in which the above-described 
character and image data are recorded and further 

75 has CD-DA tracks (third to tenth tracks) in which 
audio data are recorded. 

In response to setting the CD-ROM 50 in the 
reproduction unit 51, the control unit 54 controls 
the reproduction unit 51 so as to reproduce the 

20 lead-in region of the CD-ROM 50. The reproduction 
unit 51 reproduces the lead-in region, and the 
separation unit 52 detects the data frame synchro- 
nization from the reproduced signal outputted from 
the reproduction unit 51 so as to perform the 

25 separation between the main channel 1 and the 
sub-channel 2. The data of the Q-channel 9 in- 
cluded in the sub-channel 2 is supplied to the 
control unit 54. The control unit 54 is arranged to 
store its internal memory the TOC which is re- 

30 corded in the Q-channel 9. As mentioned above, in 
the TOC there are included the absolute time of 
the head portion of each track, the control informa- 
tion of each track and otehrs, and therefore the 
control unit 54 can thereafter control the reproduc- 

35 tion unit 51 so as to reproduce a given position of 
the CD-ROM 50 designated by an input unit <not 
shown). 

In cases where the control unit 54 receives the 
instruction for reproduction of the fifth track from an 

40 external unit, the control unit 54 obtains the ab- 
solute time of the head portion of the fifth track and 
the control information of the fifth track from the 
TOC stored in the internal memory thereof. Further, 
the control unit 54 converts the absolute time into 

45 the physical position on the CD-ROM 50, and 
moves a pickup device (not shown) within the re- 
production unit 51 up to the position and then 
indicates the reproduction to the reproduction unit 
51. The control unit 54 decides, on the basis of the 

so control information, that the fifth track corresponds 
to the CD-DA track. Since the CD-DA track requires 
the data to be reproduced on the basts of the real 
time, the reproduction is effected at a linear ve- 
locity of about 1^25 m/sec. In response to start of 

65 this reproduction, the CO-DA data are supplied to 
the processing and outputting unit 53 with the data 
rate of 176.4 kbyte/sec. The processing and -out- 
putting unit 53 -converts the -supplied CD-OA *data 

5 
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into a two-channel analog audio signal which is in 
turn outputted to an external circuit, 
o . Even in the case that the control unit 54 re- 
ceives the instruction for reproduction of the sec- 
ond track from an external unit, the control unit 54 
similarly obtains the absolute time of the head 
portion of the second track and the control informa- 
tion of the second track from the TOC stored in the 
internal memory thereof. Further, the control unit 
54 converts the absolute time into the physical 
position on the CD-ROM 50, and moves a pickup 
device (not shown) within the reproduction unit 51 
up to the position and then indicates the reproduc- 
tion to the reproduction unit 51 . The control unit 54 
decides, on the basis of the control information, 
that the second track corresponds to the CD-ROM 
track. Since in the CD-ROM track there are gen- 
erally recorded time-independent data such as 
character data and computer program, this repro- 
duction is performed with the linear velocity being 
increased to above 1,25 m/sec. For instance, in the 
.case of increasing the reproduction speed to two 
times, the processing and outputting unit "53 quick- 
ly receives data with the transfer rate of about 300 
kbyte/sec. 

Further, operation of the Fig. 1 data playback 
apparatus will hereinbelow be described in detail 
with reference to Fig. 2.. Fig. 2 is a block diagram 
in detail showing the arrangement of the Fig. 1 data 
playback apparatus. Here, in the CO-ROM 150 the 
first and second tracks are the CD-ROM tracks and 
the third to tenth tracks are the CD-DA tracks. In 
•Fig. 2, numeral 61 represents a spindle motor for 
rotating the CD-ROM 50, 62 designates a pickup 
device for reading out a signal from the CD-ROM 
50, -63 depicts a waveform shaping circuit for shap- 
ing an analog signal to be outputted from the 
pickup device 62 into a pulse signal, 64 denotes a 
synchronization detector for detecting the data 
frame synchronization and the sub-code frame syn- 
chronization 7, *65 indicates an EFM demodulator, 
66 represents an error detecting and correcting 
circuit for performing the error-detection and error- 
correction of the main channel 1 by using the error 
detecting and correcting code 4 f 67 designates a 
RAM (random access memory), 68 is a micropro- 
cessor, 69 depicts a CD-ROM signal processing 
circuit, 70 denotes another RAM, 71 is a micropro- 
cessor, 72 represents a switching circuit, 73 des- 
ignates a DA (digital-to-analog) converter, and 74 
represents an interface circuit. Further, numeral 75 
denotes a clock generating circuit which supplies a 
basic clock to a servo circuit 77 and the error 
detecting and correcting circuit 66, supplies a mas- 
ter clock to the microprocessors €8 and 71 and 
outputs a clock necessary for operations of the CD- 
ROM -signal processing circuit "69, interface circuit 
74 and OA-converter 73. Numeral 76 is aisersonal 



computer and 78 is a clock -extracting circuit The 
servo circuit 77 is for a CLV .(constant linear ve- 
locity) servo to -control the rotation of the spindle 
motor 61 , a focus servo I to focus the reading leaser 

5 beam on the CD-ROM 50, a tracking servo to 
perform the follow-up of the reading leaser beam to 
a track spirally formed on the CD-ROM 50, and a 
traverse servo to move the pickup device 62 in a 
range between the inner and outer circumferences 

w of the CD-ROM 50, for instance. 

The reproduction unit 51 is composed of the 
spindle motor ^61, the pickup device 62, the 
waveform shaping circuit *63, the synchronization 
detector 64, the clock extracting circuit 78 and the 

75 servo circuit 77. The separation unit *52 is com- 
posed of the EFM demodulator <65, the error de- 
tecting and correcting circuit *66, the RAM *67, the 
CD-ROM signal processing circuit-69, the RAM 70, 
the interface circuit 74, and the switching circuit 72. 

20 The processing and outputting unit*53 comprises 
the DA converter 73 and the personal .computer 76. 
-Further, the control unit 54 comprises the micro- 
processors 68, 71, the clock generating circuit 75 
and the interface circuit 74. 

25 First, when the CD-ROM 50 is set to the -spin- 

dle motor 61, the microprocessor 68 controls the 
servo circuit 77 so as to reproduce the lead-in 
region of the CD-ROM 50. That is, the micropro- 
cessor 68 moves the pickup device 62 to the lead- 

30 in area by using the servo circuit 77, and then 
rotates the spindle motor 61 so as to effect the 
focusing servo and tracking servo of the pickup 
device 62. The signal to be read out by means of 
the pickup device 62 is an analog -signal and hence 

35 converted into a pulse signal and then supplied to 
the synchronization circuit 154 and the clock extract- 
ing circuit 78. The clock extracting circuit 78 has 
therein a PLL circuit to thereby produce a -clock 
(which will hereinafter be referred to as a reproduc- 

40 tion clock), necessary for Caching of data, on the 
basis of the inputted pulse signal. In the synchro- 
nization circuit 04 the inputted pulse signal is 
latched with the reproduction clock and supplied to 
the EFM demodulation circuit ^65 and further to the 

45 error detecting and correcting circuit "66 after de- 
tection of the data frame -synchronization and the 
sub-code frame synchronization. 

In the EFM demodulation circuit 65, simulta- 
neously with the-EFM demodulation, the 'separation 

so is performed between the main channel 1 and the 
sub-channel 2. The data of the main channel 1 are 
supplied to the next-stage error detecting and ^cor- 
recting circuit 66. Of the -data of the-sut>channel *2, 
the data of the Q-channel is error-detected through 

55 a CRC and the data with no error are supplied -to 
the microprocessor 68. The microprocessor -68 
stores, in its the internal rnemory><not^shown), *he 
TOC included in 4he inputted O^hannei data. On 

•6 
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the basis of the control information within the TOC, 
the microprocessor 68 decides that in the CD-ROM 
')» 50 4 the first and second tracks are the CD-ROM 
tracks and the third to tenth tracks are the CD-DA 
tracks. 

In cases where the personal computer 76 in- 
dicates the reproduction of the fifth track through 
the interface circuit 74 and the microprocessor 71 
to the microprocessor 68, the microprocessor 68 
obtains the absolute time of the head portion of the 
fifth track and the control information of the fifth 
track from the TOC stored in the internal memory 
thereof. Further, the microprocessor 68 converts 
the absolute time into the physical position on the 
CD-ROM 50, and moves the pickup device 62 to 
the position by means of the servo circuit 77 and 
indicates the reproduction. Until the start of the 
actual reproduction of the fifth track, the following 
procedure is executed. 

That is, the microprocessor "68 first moves the 
pickup device 62 to the position approximately 
calculated on the basis of the absolute time to 
perform the reproduction. The EFM demodulation 
circuit 65 extracts the data of the Q-channel from 
the reproduced signal and then compares the ab- 
solute time included in the extracted data with the 
absolute time of the head portion of the fifth track 
within the TOC. If they are different from each 
other, the microprocessor 68 moves or track-jumps 
the pickup device 62 so as to shift the reproduction 
position. This operation is repeatedly performed 
until the reproduction position reaches the head 
portion of the fifth track. The reproduction starts 
when shifting up to the head portion of the fifth 
track. The microprocessor 68 decides, on the basis 
of the control information, that the fifth track is the 
CD-DA track. The CD-DA track requires the real 
time on reproduction and therefore this reproduc- 
tion is effected with the linear velocity of about 1 .25 
m/sec. The microprocessor 68 controls the clock 
generator 75 so that the clock generator 75 gen- 
erates a basic clock with 4.3218 MHz. This basic 
clock is supplied to the servo circuit 77 and further 
to the error detecting and correcting circuit 66. 

The servo circuit 77 controls the rotation of the 
spindle motor 61 so that the reproduction clock 
supplied from the clock extracting circuit 78 be- 
comes coincident in frequency with the basic clock. 
On the other hand, the error detecting and correct- 
ing circuit 66 performs the error detection and the 
error correction of the main channel 1 in accor- 
dance with the basic clock so as to output the CD- 
DA data with the data rate of 176.4 kbyte/sec. The 
data of the main channel 1 to be supplied to the 
error detecting and correcting circuit 66 is synchro- 
nous with the reproduction clock, and the reproduc- 
tion clock contains jitters and therefore the jitter 
correction is made by using the "RAM --67. ThefJAM 
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67 can also be used as a data buffer in the error 
detection and correction. 

In the PLL circuit of the clock -extracting circuit 
78 there are included two voltage ^controlling os- 
5 dilators whose central frequencies are 4.3218 MHz 
and 8.6436 MHz and which are arranged to be 
switchable. This switching operation is performed 
by means of the microprocessor 68. In the case 
that like the CD-DA track the real time characteris- 

10 tic is required for the data reproduction, a voltage 
controlling oscillator with a frequency of 4.3218 
MHz is used. 

The microprocessor 68 turns on the switching 
circuit 72 and the CD-DA data outputted from the 

15 error detecting and correcting circuit 66 passes 
through the switching circuit 72 and reaches the 
DA converter 73 to be converted into an analog 
audio signal and then outputted to an external 
circuit. The microprocessor 71 receives the status 

20 information from the microprocessor 88 to know 
the CD-DA reproduction, thereby stopping the op- 
eration of the CD-ROM signal processing circuit 89. 

Similarly, in the case that the personal com- 
puter 76 indicates the reproduction of the second 

25 track through the interface circuit 74 and the micro- 
processor 71 to the microprocessor 68, the micro- 
processor 68 obtains the absolute time of the head 
portion of the second track and the control informa- 
tion of the second track from the TOC stored in the 

30 internal memory thereof. The microprocessor <58 
converts the absolute time into the physical posi- 
tion on the CD-ROM 50 and performs the access 
to the second track as well as the access to the 
fifth track and then starts the reproduction. The 

35 microprocessor 68 decides, on the basis of the 
control information, that the second track is the CD- 
ROM track. The CD-ROM track has therein the 
data such as the character data and the -computer 
program which are generally independent with 

40 time, and therefore this reproduction is effected 
with the linear velocity being increased from 1,25 
m/sec up to about 2.5 m/sec. The detailed proce- 
dure is as follows. 

The microprocessor *68 causes the clock gen- 

45 erator 75 to generate the basic clock whose fre- 
quency is 8.6436 MHz and further performs the 
switching operation to the voltage controlling os- 
cillator within the clock extracting circuit 78 which 
has a central frequency of 8.6436 MHz. The servo 

so circuit 77 performs the rotation of the spindle motor 
-61 so that the reproduction clock supplied from the 
clock extracting circuit 78 is -coincident in frequen- 
cy with the basic clock. Thus, the "CD-ROM 50 is 
rotated at a linear velocity which is two times of the 

55 linear velocity in the case of the CD-OA track. On 
the other hand, the error detecting and correcting 
circuit 66 performs the error detection and correc- 
tion of the main -channel 1 in -accordance with the 



7 



BNSDOCID;-<EP _0440224A2_I_> 



13 



EP 0 440 224 A2 



14 



basic clock so as to output the data with the data 
rate of 352.8 kbyte/sec. The microprocessor 68 
tUrns- off the switching circuit 72 so as to prevent 
the data from being outputted as sound through the 
DA converter 73. The microprocessor 71 receives 
the status information from the microprocessor 68 
to decide that the output of the error detecting and 
correcting circuit 66 is the CD-ROM data block- 
structured, thereby operating the CD-ROM signal 
processing circuit 69. The CD-ROM signal process- 
ing circuit 69 performs the error detection and 
correction of the CD-ROM and others, and the data 
are supplied through the interface circuit 74 to the 
personal computer 76 with the transfer rate of 300 
kbyte/sec. The personal computer 76 receives the 
data so as to output images or characters. 

A second embodiment of the present invention 
will be described hereinbelow with reference to 
Figs. 2 and 6A to 6E. Unlike the above-described 
first embodiment which does not require the real- 
time reproduction of data, the second embodiment 
of this invention is for the case of requiring the 
real-time reproduction of data from a CD-ROM. 
Figs. 6A to 6E are illustrations for describing data 
formats to be recorded in the main channel 1 of the 
CD-ROM. Fig. 6A is an illustration of a data format 
of a sector of a CD-ROM mode 1, Fig. 6B is an 
illustration of a data format of a sector of CD-ROM 
mode 2 and form 1, Fig. 6C is an illustration of a 
data format of a sector of CD-ROM mode 2 and 
form 2, Fig. 6D is an illustration of the recording 
contents of a sub-header, and Fig. 6E is an illustra- 
tion of a sub-mode byte. 

As illustrated in Fig. 5A, 24 bytes of data are 
recorded in the main channel 1 of one data frame. 
In the CD-ROM track 2352 bytes of data cor- 
responding to 98 data frames are structured as one 
sector. The length of one sector corresponds to the 
length of one sub-code frame. Each sector has at 
its head portion a 12-byte synchronizing signal for 
distinguishing a separation between the sectors, 
and following the synchronizing signal, there is a 4- 
byte header. In the initial three bytes of the header. 
i.e., so-called physical sector address, there is re- 
corded an absolute address where the head portion 
of the program area is O-minute/0-second/O-sector. 
This absolute address has a value equal to the 
absolute time (AMIN, ASEC, AFRAME) described 
with reference to Fig. 5C. The final byte of the 
header indicates a mode whose value affects the 
recording contents of the remaining 2336 bytes. A 
mode 0 represents that all of the remaining 2336 
bytes are 0. As illustrated in Fig. 6A, in the mode 
1, there are added a 4-byte error detecting code, 
an 8-byte 0-data and a 276-byte error correcting 
code after 2048-byte user data. In the mode 2 
there is further added an 8-byte sub-header after 
the header. As shown in Fig.-6D, in the sub-header 



there are two times recorded 4 bytes of a file 
number, a channel number, a -sub-mode, and~cod- 
ing information in order. As shown in *Fig. UE, the 
sub-mode is bit-encoded. 
5 Further, the fifth bit for the sub-mode are so- 

called form bits whose values affect the -2328-byte 
format following the sub-header. The sector whose 
form bit is 0 is sorcalled form 1 sector whose data 
structure is made by adding a 2048-byte user data, 
10 a 4-byte error detecting code and a 276-byte error 
correcting code after the sub-header as shown in 
Fig. 6B. On the other hand, the sector whose form 
bit is 1 is so-called form 2 sector whose data 
structure is made by adding a 2324-byte user data 
75 and a 4-byte reserve region after the sub-header as 
shown in Fig. 6C. 

Moreover, the sixth bit for the sub-mode is so- 
called real-time sector bit which is -control informa- 
tion for determining whether the reproduction of 
20 data on the CD-ROM track is required to be made 
on the basis of the real time. The sector that the bit 
is 1 is so-called real-time sector, and the file in- 
cluding this sector is a time-dependent file and is 
required to be reproduced on the basis of the real 
25 time. For example, in the case of simultaneously 
reproducing both the speech and image for a long 
time, it is required to read the image data simulta- 
neously with reading the speech data from the 
recording medium. Generally, for the realization, 
30 the sector in which compressed speech data is 
recorded and the sector in which image data are 
recorded are recorded under the time-sharing-mul- 
tiplexing. In reproduction, when the processing and 
outputting unit 53 receives the sector having there- 
35 in the compressed speech data from the separation 
unit 52, the compressed speech data are stored in 
a buffer of the processing and outputting unit*53 
and, at the same time, decoded and outputted as a 
speech. Further, when the image data receives the 
40 recorded sector, with the compressed -speech -data 
stored in the buffer being decoded, the image data 
are written in the image memory. In such an ap- 
plication, the data reproduction for the CD--ROM 
track is also required to be made on the basis of 
45 the real time. 

A description will be made hereinbelow in 
terms of reproduction made by the Fig. 2 data 
playback apparatus. As well as in the first embodi- 
ment, in the CD-ROM 50 the first and second 
so tracks are the -CD-ROM tracks and the third to 
tenth tracks are the CO-DA tracks. Further, in the 
CD-ROM track there are recorded data which re- 
quire the real-time reproduction and data which do 
not require the real-time reproduction. The reading 
55 operation of the TOC and the reproduction of the 
CD-DA track of this embodiment are similar to 
those in the first embodiment and hence the de- 
scription thereof will -be omitted for brevity. 
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Although in the first embodiment the track 
number is designated so as to perform the re- 
" " production of the CD-ROM 50, the description of 
this embodiment will be made in terms of the case 
that the logical sector address is designated from 
the personal computer 76. The sector that the 
physical sector address is 0-minute/2-second/0- 
sector corresponds to 0 of the logical sector ad- 
dresses. 

For example, in cases where the personal com- 
puter 76 generates a command through the inter- 
face circuit 74 to the microprocessor 71 so that the 
data of the 4500 sectors are reproduced from the 
logical sector address 12000, the microprocessor 
71 converts the logical sector address (12000) into 
the physical address (2-minute/42-second/0-sec- 
tor). This physical address is supplied to the micro- 
processor 68. The microprocessor 68 decides, on 
the basis of the TOC read out from the disk, that 
the reproduction position is the CD-ROM track and 
communicates it to the microprocessor 71 as the 
status information. Thus, the microprocessor 71 
sets the physical address in an address register 
(not shown) within the CD-ROM signal processing 
circuit 69. 

Because the reproduction position is the CD- 
ROM track, the microprocessor 68 performs the 
reproduction with 2.5 m/sec as well as in the first 
embodiment. As a result, the error detecting and 
correcting circuit 66 performs the error detection 
and correction of the main channel 1 and supplies 
the CD-ROM signal processing circuit 69 with the 
data at the data rate of 352.8 kbyte/sec. The CD- 
ROM signal processing circuit 69 first detects the 
12-byte synchronizing signal and detects the co- 
incidence between the physical sector address re- 
corded in the header after the synchronizing signal 
and the contents of the address register. In re- 
sponse to the confirmation of the coincidence 
therebetween, the mode byte is checked, and if it 
is the mode 1 , the error detection and correction of 
the CD-ROM is performed and the total 4500 sec- 
tor data are supplied through the interface circuit 
74 to the personal computer 76 at the transfer rate 
of 300 kbyte/sec. On the other hand, if it is the 
mode 2, the sub-header is supplied to the micro- 
processor 71 so that the real-time sector bit of the 
sub-mode byte is checked. If this bit is 0, the 
reproduction is continued at the same speed as it 
is. If the bit is 1 , since the reproduction is required 
to be performed at the normal speed, the micropro- 
cessor 71 once stops the operation of the OD-ROM 
signal processing circuit 69 and sends a command 
to the microprocessor 68 so that the reproduction 
is restarted at the normal reproduction speed. The 
microprocessor 68 once interrupts the reproduction 
in accordance with the command and then controls 
the clock generator 75, the servo circuit 77 and the 



clock extracting circuit 78 so that the reproduction 
is restarted at the linear velocity of 1 .25 m/sec. 

As described according to this embodiment, 
the data playback apparatus is equipped with the 

5 reproduction unit for reproducing a recording me- 
dium on which data and control information are 
recorded and outputting the reproduced signal, the 
separation unit for separating the reproduced signal 
into the control information and the data, the pro- 

10 cessing and outputting unit for processing and out- 
putting the data, and the control unit for determin- 
ing on the basis of the control information whether 
the real time is required for the data reproduction 
and, if the real time is not required, for controlling 

75 the reproduction unit so as to reproduce the re- 
cording medium at a higher speed as compared 
with the case that the real time is required. This 
arrangement allows reproducing the data at a high 
transfer rate when the real time is not required for 

20 the data reproduction. 

Here, although the description of this embodi- 
ment is made such that two types of voltage con- 
trolling oscillators are provided in the PLL circuit of 
the clock extracting circuit 78 to be switched, it is 

25 appropriate to realize the clock extracting circuit 
with a PLL circuit having a wide pull-in range. In 
this case, a high-speed reproduction can be re- 
alized at a given reproduction speed. The realiza- 
tion of the given reproduction speed permitts that 

30 the reproduction speed can be set in accordance 
with the processing ability of the processing and 
outputting unit 53 and the reproduction speed can 
be controlled in accordance with the requirement 
from the processing and outputting unit. Moreover, 

35 although in the second embodiment the micropro- 
cessor 138 or 71 reads the control information so as 
to judge the reproduction speed, it is also possible 
that the control information is supplied to the per- 
sonal computer 76 -so that the personal computer 

40 76 designates the reproduction speed. In thiscase, 
the personal computer 76 not only acts as the 
processing and outputting unit 53 but also func- 
tions as a portion of the control unit 54. 

In addition, although in the second embodiment 

45 the control information is recorded in a region such 
as the sub-channel and sub-header other than the 
user data region, the recorded position of the con- 
trol information is not liminted to this region, but it 
is also possible to record it in the user data region. 

so For instance, it is appropriate that the control in- 
formation is recorded in the user data region as a 
portion of the directory information indicating the 
arrangement of data in the recording medium. In 
this case, prior to the data reproduction, the^jirec- 

55 tory information is read by the f>ersonal computer 
and the dsignation of the reproduction speed is 
made by the personal computer. Further, it is ^teo 
possible to incorporate the control information into 
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a portion of an application program executed by 
the personal computer. In this case, the personal 
'Computer executes the application program and 
designates the reproduction speed. Various ways 
can be considered in order to incorporate the con- 
trol information into the application program or di- 
rectory information. In the case of being incor- 
porated as the directory information, a flag is pro- 
vided as an attribute of each file so as to indicate 
either the non-real-time file or real-time file. In 
addition, in the case of being incorporated into the 
application program, there are a way that the ap- 
plication program designates the reproduction 
speed by using a function call and a way that two 
function calls, i.e., a function call in the case of 
requiring the real time in reproduction and a func- 
tion call in the case of not requiring the real time, 
are provided so that the application program se- 
lects one of them to reproduce the data, for in- 
stance. In these casees, the personal computer 76 
not only acts as the processing and outputting unit 
153 but also functions as a portion of the separation 
unit 52 and the control unit 54. 

Still further, although in this embodiment the 
microprocessor 68 determines the reproduction 
speed on the basis of the control information of the 
TOC, it is also appropriate to use the control of the 
Q-channel which is the control information recorded 
in the program area. In this case, the reproduction 
may first be performed at the normal speed and 
then the reproduction speed is gradually increased 
after the determination is made such that the real 
time is not required, in addition, it is also appro- 
priate that a switch operable from an exteranl is 
provided in the data playback apparatus to perform 
the switching operation between the normal mode 
and the high-speed mode, and only in the case 
that the switch takes the high-speed mode and that 
the real time is required for the data reproduction, 
the control unit is arranged to reproduce the re- 
cording medium at the high speed. In this case, the 
state of the switch may be detected by the micro- 
processor 68 or 71 . 

A description will be made hereinbelow in 
terms of a third embodiment with reference to Figs. 
3, 4, 5A to 5D and 6A to 6E. The third embodiment 
is for a case that the data reproduced from a 
recording medium is once stored and processed 
and outputted in accordance with a requirement 
after the completion of the reproduction. In this 
case, the reproduction can be effected at a higher 
speed as compared with the case that the data 
reproduced from a recording medium are -succes- 
sively converted so as to be outputted to an exter- 
nal circuit. Similarly, in this -embodiment a CD- 
ROM is used as the recording medium, fig. 3 is a 
block diagram schematically -showing an arrange- 
ment of a data playback apparatus of the third 



embodiment of this invention, and "Fig. 4 is a block 
diagram showing the detailed arrangement of the 
Fig. 3 data playback apparatus. 

Prior to describing the third embodiment, a 

5 description is further made in terms of the sub- 
mode byte with reference to Fig. 6E. The bits 1 , 2 
and 3 of the sub-mode are so-called video bit, 
audio bit and data bit, respectively. The sector that 
the video bit is 1 is so-called video sector and the 

io image data are recorded as the user data. The 
sector that the audio bit is 1 is so-called audio 
sector and the compressed speecd data are re- 
corded as the user data. Further, the sector that 
the data bit is 1 is so-called data sector and the 

75 computer program, character data and others are 
recorded as the user data. These sectors can be 
mixed in one file. 

For example, in the case of realizing a file for 
reproducing speech simultaneously with image for 

20 a long time, with the speech data being read out 
from the recording medium, the image data are 
required to be read out therefrom. Therefore, the 
audio sector and the video sector are recorded so 
as to keep a predetermined separation and the 

2s data are distributed (sent) to the image output unit 
and/or the speech output unit in reproduction. In 
detail, when the speech output unit receives the 
audio sector, the compressed speech data are 
stored in a buffer of the speech output unit and at 

30 the same time the compressed speech data are 
decoded and outputted as speech, further, when 
an image memory of the image output unit re- 
ceives the video sector, the speech output unit 
decodes the compressed ■CD-DA data stored in the 

35 buffer thereof to as to prevent interrupt of the 
speech. The file in which the sectors are different 
in recorded contents from each other is so-^calted 
interleave file. 

A description will be made with reference to 

40 Fig. 3 in terms of the reproduction effected by the 
data playback apparatus of this invention. In "Fig. 3, 
numeral 150 represents a CD-ROM, 151 desig- 
nates a reproduction unit for reproducing the CD- 
ROM 150 and outputting the reproduced data, 152 

45 depicts a selection unit for distributing the output 
data of the reproduction unit in accordance with a 
control unit 154. Further, t53 denotes a processing 
unit for once storing therein the -data supplied from 
the selection unit 152 and for processing the data 

so in accordance with the requirement at the i\me of 
completion of the reproducing operation of the -CD- 
ROM 150. The control unit 154 is for controlling the 
reproduction unit 151 and the selection unit T52 in 
accordance with instructions from the -processing 

5S unit 1'53. "Still further, T55 a speech output unit for 
receiving the -compressed speech data or<XD-DA 
-data and for converting it into an analog ■speech 
-signal to -be outputted. The «CD-*ROM 150 mixedly 
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has CD-ROM tracks (the first and second tracks) in 
which the above-mentioned character or image 
ciatd are recorded and CD-DA tracks (the third to 
tenth tracks) in which speech data are recorded, 
and the CD-ROM track is recorded in the mode 2. 

First, in response to the CD-ROM 15 being set 
to the reproduction unit 151, the reproduction unit 
151 reproduce the lead-in region of the CD-ROM 
150 and stores its internal memory the TOC re- 
corded in the Q-channel 9. As described above, in 
the TOC there is included the absolute time of the 
head portion of each track, and thereafter the re- 
production unit 151 can reproduce a given position 
of the CD-ROM 150. 

A description will be made in terms of the case 
(CD-DA reproduction) that the CD-DA track (for 
example, the fifth track) is reproduced and the 
outputted data are outputted as an analog speech 
signal to an external circuit. The processing unit 
153 supplies instructions to, the control unit 154 so 
that the fifth track is reproduced and the repro- 
duced data are supplied to the speech output unit 
155. Because the received instruction is the CD-DA 
reproduction instruction, the control unit 154 per- 
forms instruction to the reproduction unit 151 so 
that the reproduction of the fifth track is effected at 
the normal speed (1.25 m/sec) and performs in- 
struction to the selection unit 152 so that the input- 
ted data are supplied to the speech output unit 
155. The reproduction unit 151 obtains the absolute 
time of the head portion of the fifth track from the 
TOC stored in the internal memory thereof and 
converts the absolute time into the physical posi- 
tion on the CD-ROM 150 to move a pickup device 
(not shown) up to the position and then start the 
reproduction. In response to the start of the re- 
production, the CD-DA data are supplied through 
the selection unit 152 to the speech output unit 155 
at the data rate of 176.4 kbyte/sec. The speech 
output unit 155 converts the supplied CD-DA data 
into a two-channel analog speech signal to be 
outputted to an external circuit. 

Secondly, a description will be made herein- 
below in terms of the case (CD-ROM reproduction) 
that the interleave file in which the audio sector and 
the video sector are time-sharing-multiplexed is 
reproduced so as to output a speech signal and an 
image signal. The processing unit 153 performs 
instruction to the control unit 154 (reproduction 
instruction of the CD-ROM) so that the interleave 
file is reproduced and the reproduced data are 
supplied to the speech output unit 155 or the 
image output unit 156. In detail, the processing unit 
153 informs the logical sector address of the head 
portion of the interleave file to the control unit 154. 
The control unit 154 converts the logical sector 
address into the physical sector address and gives 
instruction to the reproduction unit 151 so as to 



perform the reproduction from this address at the 
normal speed (1.25 m/sec). The reproduction unit 
151 starts the reproduction from the designated 
position by using the absolute time of the sub-code 

5 Q-channel 9. In the selection unit 152 the signal 
processing of the CD-ROM is performed. Since the 
data of the CD-ROM track inputted to the selection 
unit 152 are block-structured as illustrated in /Figs. 
6A to 6E, after the synchronization detection and 

70 the address detection are executed inside the se- 
lection unit I52,the data of the sub-header are 
supplied to the control unit 154. The control unit 
154 checks the sub-mode of the sub-header, and 
controls the section unit 1 52 so that the user data 

75 are supplied to the image output unit 156 if it is the 
video sector. On the other hand, if it is the audio 
sector, the instruction is made ^uch that the user 
data are supplied to the speech output unit 1*55. 
Secondly, a description will be made herein- 

20 below in terms of the case (reading of the CD- 
ROM) that a given file of the CD-ROM is read out 
to the processing unit 153. The processing unit 153 
designates the logical sector address to the control 
unit 154 which in turn supplies the data to the 

25 processing unit 153 (reading instruction of the CD- 
ROM). In this case, all the read data are once 
stored in the processing unit 153 and then output- 
ted through the speech output unit 155 or the 
image output unit 156. Thus, since in this case the 

30 reproduction speed of 1,25 m/sec is not required, 
the control unit 154 designates the reproduction 
position to the reproduction unit 151 and supplies 
instruction thereto so as to increase the reproduc- 
tion speed up to two times (2.5 m/sec). In response 

35 to the reproduction unit 151 starting the reproduc- 
tion from the designated position at the two-time 
speed, the selection unit 152 as described above 
performs the signal processing of the CO-ROM and 
the data of the sub-header are supplied to the 

40 control unit 154. In this case, since irrespective of 
the value of the sub-mode the -sector belonging to 
the designated file is supplied to the processing 
unit 153, the control unit 154 controls the -selection 
unit 152 so that the data are -supplied to the pro- 

45 cessing unit 153. 

Further, a description will hereinbelow be made 
in detail in terms of the operation of the^ig. 3 data 
playback apparatus with reference to Fig. 4 show- 
ing a more detailed arrangement of the *Fig. 3 data 

so playback apparatus, where parts corresponding to 
those in Fig. 2 are marked with the same numerals 
and the description thereof will be omitted for brev- 
ity. In Fig. 4 f numerals 158, 171 and 176 respec- 
tively represent microprocessors and 159 desig- 

55 nates a CD-ROM signal processing circuit. Numeral 
172 is a switching circuit for distributing the data 
supplied from the error detecting and correcting 
circuit 66 to a OA converter 173 or .the CO-ROM 
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signal processing circuit 169 in accordance with 
instructions of the microprocessor 171. Numeral 
* 175 -represents a clock generator for supplying a 
bassic clock to the servo circuit 77 and the error 
detecting and correcting circuit 66, 176 depicts a 
microprocessor, 79 denotes an input unit such as a 
mouth and keyboard, 80, 83 and 84 are respec- 
tively interface circuits, 81 designates a ROM, 82 is 
a DMA controller, 85 depicts a RAM, 86 represents 
a speech decoder for decoding the compressed 
speech data, and 87 is a system bus. Further, 88 is 
a switching circuit for distributing the user data 
supplied from the CD-ROM signal processing cir- 
cuit 169 to the speech decoder or the interface 
circuit 83. Numeral 89 is an image decoder and 90 
represents an image memory. Numerals 151 to 
156, surrounded by dotted lines, respectively re- 
present the reproduction unit 151, selection unit 
152, processing unit 153, control unit 154, speech 
output unit 155 and image output unit 156 illus- 
trated in Fig. 3. The microprocessor 176 realizes 
both the function of a portion of the selection unit 
152 and the function of a portion of the processing 
unit 153. Further, the DMA controller 82 is shown in 
the illustration to be a portion of the selection unit 
152. Here, if the DMA transfer is used when the 
processing unit 153 outputs the data of the RAM 
85 to the speech output unit 155 or the image 
output unit 156, the DMA controller 82 further re- 
alizes the function of the processing unit 153. 

First, in response to the CD-ROM 150 being 
set to the spindle motor 61. the microprocessor 
168 controls the servo circuit 77 so that the read-in 
region is reproduced. The signal read out by the 
pickup device 62 is converted by means of the 
waveform shaping circuit 63 into a pulse signal and 
then supplied to the synchronization detecting cir- 
cuit 64 and the clock extracting circuit 78. The 
clock extracting circuit 78 has therein a PLL circuit 
whereby the reproduction clock is extracted from 
the inputted pulse signal and outputted. The syn- 
chronization detecting circuit 64 latches the pulse 
signal with the reproduction clock and detects the 
data frame synchronization and the sub-code frame 
synchronization, the detection signals being sup- 
plied to the EFM demodulation circuit 65 and the 
error detcting and correcting circuit 66. The EFM 
demodulation circuit 65 performs the separation 
between the main channel 1 and the sub-channel 2 
conccurently with performing the EFM demodula- 
tion. The data of the main channel 1 are supplied 
to the next-stage error detecting and correcting 
circuit 66. Of the data of the sub-channel 2, the 
data of the Q-channel 9 are error-detected by 
means of a CRC and the data with no error are 
supplied to the microprocessor 168. The micropro- 
cessor 168 stores in its intermal memory (not 
shown) the TOC included the inputted Q-channel9 



data. On the basis of the TOC, the microprocessor 
168 knows the start absolute time of each track of 
the CD-ROM 150. 

The microprocessor 176 is coupled through the 
5 system bus 87 to the interface -circuit 80, ROM 81, 
DMA controller 82, interface circuit 83, interface 
circuit 84, RAM 85, speech decoder 86 and image 
decoder 89. The system bus 87 comprises a data 
bus, an address bus and a control line. In the ROM 

70 81 there is recorded a basic program for execution 
of the microprocessor 176. In response to the CD- 
ROM 150 being set to the spindle motor 61, the 
application program to be executed by the mirp- 
processor 176 in accordance with a way, which will 

75 be described hereinafter, is read out from the OD- 
ROM 150 to the RAM 85. The microprocessor 176 
executes this application program and reads out 
various data from the CD-ROM ISO. The basic 
program is a program for controlling various hard- 

20 wares coupled to the system bus 87 and the inter- 
face circuits. The application program controls 
these hardwares by using the basic program. The 
input unit 79 is used when the user selects the 
application program to be executed by the micro- 

25 processor 176 or selects the data to be read out 
from the CD-ROM 150. 

A description will first be made hereinbelow in 
terms of the CD-DA reproduction, i.e., the case that 
the instruction "for the reproduction of the CD-OA 

30 track (for example, the fifth track) is made by the 
user of the data playback apparatus or the applica- 
tion program. The microprocessor 176 instructs the 
microprocessor 171 to reproduce the CD-DA track, 
i.e., the fifth track, and further to output a speech 

35 signal. Because the instruction supplied is the CD- 
DA reproduction instruction, the microprocessor 
171 causes the switching circuit 172 to take the DA 
converter 173 side. Further, microprocessor 171 
instructs the microprocessor 168 to reproduce the 

40 fifth track at the normal speed. The microprocessor 
168 obtains the absolute time of the head -portion 
of the fifth track from the TOC stored in the internal 
memory thereof. The microprocesor 168 converts 
the absolute time into the physical position on the 

45 CD-ROM 150 and instructs the reproduction after 
moving the pickup device 62 up to the position 
through the servo circuit 77. The procedure taken 
until the actual start of the reproduction of the fifth 
track is the same as in the first embodiment and 

so therefore the description thereof will be omitted for 
brevity. 

The reproduction of the fifth track is performed 
at the linear velocity of about 1.-25 m/sec as in- 
structed by the microprocessor 171. The micropro- 
55 cessor 168 instructs the dock generator 175 to 
generate the basic clock whose frequency is 
4.3218 MHz. This basic clock is supplied to the 
servo circuit 77 and further to the -erorr detecting 
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and correcting circuit 66. The servo circuit 77 con- 
trols the rotation of the spindle motor 61 so that the 
" reproduction clock supplied from the clock extract- 
ing circuit 78 becomes coincident in frequency with 
the basic clock. On the other hand, the error de- 
tecting and correcting circuit 66 performs the error 
detection and correction of the main channel 1 in 
accordance with the basic clock and outputs the 
CD-DA data at the data rate of 176.4 kbyte/sec. 
The PLL circuit of the clock extracting circuit 78 
has therein two voltage controlling oscillators 
whose central frequencies are 4.3218 MHz and 
8.6436 MHz, respectively, which are arranged to be 
switched in use. This switching operation is effec- 
ted by means of the microprocessor 168. In cases 
where the microprocessor 171 gives the instruction 
so as to perform the reproduction at the normal 
speed, the voltage controlling oscillator of 4.3218 
MHz is used. The CD-DA data outputted from the 
error detecting and correcting circuit 66 are sup- 
plied through the switching circuit 172 to the DA 
converter 173 to be converted into an analog 
speech signal and then outputted to an external 
circuit. 

Further, a description will be made hereinbelow 
in terms of the CD-ROM reproduction, i.e., the case 
that the interleave file in which the audio sector and 
the video sector are time-sharing-multiplexed is 
reproduced so as to output a speech signal and an 
image signal through the speech output unit 155 
and the image output unit 156 to an external unit. 
As described above, this CD-ROM reproduction 
instruction Js also made through the user of the 
data playback apparatus or the application pro- 
gram. Let it be assumed that the interleave file 
starts from the logical sector address 12000. The 
microprocessor 176 designates the logical sector 
address (12000) of the head portion of the inter- 
leave file to the microprocessor 171, and instructs 
that the reproduced data are outputted through the 
speech output unit 155 or the image output unit 
156 to an external circuit. The microprocessor 171 
knows that the reception instruction is the the re- 
production instruction of the CD-ROM track and 
converts the logical sector address into the phys- 
ical sector address (2-minute/42-second/0-sector) 
and further instructs the microprocessor 168 to 
perform the reproduction from this address. At this 
time, since the reproduced data are processed at 
the real time and outputted to an external circuit, 
the reproduction speed is designated to be 1.25 
m/sec. In addition, the microprocessor 171 op- 
erates the switching circuit 172 to the CD-ROM 
signal processing circuit 169 side. Moreover, the 
microprocessor 171 sets the physical sector ad- 
dress into an address register (not shown) of the 
CD-ROM signal processing circuit 169. The micro- 
processor 168 starts the reproduction from the 



designated position by using the absolute time of 
the subcode Q-channel 9. The CD-ROM signal 
processing is performed for the data supplied 
through the switching circuit 172 to the CD-ROM 

5 signal processing circuit 1t>9. 

. In the CD-ROM signal processing circuit 169 
the synchronization detection of the inputted data 
train is first performed and the position of the 
header is designated. The physical sector address 

70 of this header is compared with the value of the 
address register. The sub-headers of the sectors 
after the coincidence therebetween are supplied to 
the microprocessor 171. The microprocessor 171 
checks the sub-mode of the sub-header. If it is the 

75 audio sector, the switching circuit 88 is directed to 
the speech decoder 86 side so that the user data 
(compressed speech data) are supplied to the 
speecd decoder 86. The speech decoder 86 re- 
ceives the compressed speech data to be supplied 

20 successively and, at the -same time, decodes the 
received compressed speech data and and sup- 
plies them to the DA converter 173. 

In the case that the sector synchronization- 
detected by the CD-ROM signal processing circuit 

25 169 is the video sector, the user data (image data) 
of this sector are supplied through the switching 
circuit 88, interface circuit 83, system bus 87 and 
image decoder to the image memory 90. The 
microprocessor 171 first operates the switching cir- 

30 cuit 88 to the interface circuit 63 side and commu- 
nicates through the interface 84 to the micropro- 
cessor 176 in terms of supply of the video sector. 
The microprocessor 176 sets the DMA controller 
82 so that the source is set to the interface circuit 

35 83 and the destination is set to the image memory 
90, then starting the DMA transfer. The DMA con- 
troller 82 becomes the bus master of the system 
bus 87 so as to supply the image memory 90 with 
the data to be delivered from the interface circuit 

40 83. When the image data successively delivered 
reaches the amount corresponding to one picture, 
the microprocessor 176 supplies the indication in- 
struction of the image data to the image decoder 
89. The image decoder 89 reads out, in accor- 

45 dance with the image synchronization signal, the 
image data stored in the image memory 90 and 
converts them into an image signal to be outputted 
to an external circuit. 

As described above, in the case that the repro- 

so duced data are decoded at the real time and out- 
putted to an external circuit with the CD-ROM 150 
being reproduced (the reproduction of the CD-DA 
or CD-ROM), the reproduction of the CD-ROM 150 
is effected at the normal speed. Secondly, a de- 

55 scription will be made hereinbelow in terms of the 
case *(the reading of the ^CD-ROM) that the data 
outputted from the CD-ftOM 150 are once ^stored in 
the <RAM 85 and then processed in accordance 
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with a requirement at the time of the completion of 
the reproduction and outputted. 

First, the microprocessor 176 communicates 
the number of the sectors and the logical sector 
address of the head portion of the file to be read 
through the interface circuit 84 to the micr- 
proprocessor 171. At this time, it communicates 
thereto the fact that the read data are stored in the 
RAM 85. Because the received instruction is the 
reading instruction of the CD-ROM 150, the micro- 
processor 171 instructs the microprocessor 168 to 
increase the reproduction speed of the CD-ROM to 
two times (2.5 m/sec). Further, the microprocessor 
171 operates the switching circuit 172 to be di- 
rected to the CD-ROM signal processing circuit 
169 side and further operates the switching circuit 
88 to be directed to the interface circuit 83 side. 

The microprocessor 168 instructs the clock 
generator 175 to generate the basic clock of 6436 
MHz, and switches the voltage controlling oscillator 
of the clock extracting circuit 78 to perform the 
oscillation with the centeral frequency of 8.6436 
MHz. The servo circuit 77 controls the rotation of 
the spindle motor 61 so that the reproduction clock 
supplied from the clock extracting circuit 78 be- 
comes coincident in frequency with the basic clock. 
Thus, the CD-ROM 150 is rotated at the linear 
velocity increased up to two times. On the other 
hand, the error detecting and correcting circuit "66 
performs the error detection and -correction of the 
main channel 1 in accordance with the basic clock 
so as to output the data at the data rate of 352.8 
kbyte/sec. 

Since the switching circuit 172 is directed to 
the CD-ROM signal processing circuit 169 side, the 
data outputted from the error detecting and correct- 
ing circuit 66 are supplied to the CD-ROM signal 
processing circuit 1€9. The CD-ROM signal pro- 
cessing circuit 169 performs the above-described 
process at the speed increased up to two times, 
and the data of the sub-header are sent to the 
microprocessor 171. In this case, since irrespective 
of the value of the sub-mode the sector belonging 
to the designated file is sent to the RAM 85, the 
microprocessor 171 sets the switching circuit 88 to 
the interface circuit 83 side. In response to the 
completion of the transfer preparation for the user 
data corresponding to one sector, the microproces- 
sor 171 gives the information representing the 
completion of the data transfer preparation through 
the interface circuit 84 to the microprocessor 176. 
The microprocessor 176 sets the DMA controller 

82 so that the transfer is made for the interface 
circuit 83 and the RAM 85. The DMA controller 82 
becomes the bus master of the -system bus 87 so 
that the data supplied through the interface circuit 

83 are -sent to the RAM 85. When the above- 
described process is repeated -by the number of 



times designated by the microprocessor 176, the 
microprocesor 171 instructs the microprocessor 
168 to terminate the reproduction of the CD-ROM 
150. In response to the completion of the reading 

5 of the desired data, the microprocessor 176 pro- 
cesses the data in the RAM 85 in accordance with 
a requirement. For example, if the read data relates 
to an application program, the application program 
is executed. On the other hand, if the read data are 

io the compressed speech data, the compressed 
speech data are supplied through the system bus 
87 to the speech decoder 86 so as to be outputted 
as a speech in accordance with a requirement. 
Further, the image data stored in the RAM 85 can 

is be supplied to the image memory 90 to be in- 
dicated in accordance with the instruction from the 
input unit 79. Thus, the reproduction is effected at 
a high speed in the case that all the data repro- 
duced by the reproduction unit 151 are once stored 

20 in the buffer and processed after the completion of 
the reproduction. 

According to this embodiment, the data 
playback apparatus comprises a reproduction unit 
for reproducing a recording medium to output the 

25 reproduced data; one or more output unit for suc- 
cessively converting the data into a speech signal, 
an image signal and others which can be outputted 
to an external circuit; a processing unit for once 
storing therein the data and for processing the data 

30 in accordance with a requirement adter the com- 
pletion of the reproduction to output them to the 
output unit; a selection unit for distributing the data 
outputted from the reproduction unit into the pro- 
cessing unit or the output unit; and a control unit 

35 for instructing the reproduction unit to perform the 
reproduction at a first reproduction -speed when the 
processing unit gives instruction to supply the data 
of the recording medium to the output unit and 
controlling the selection unit so as to supply the 

40 reproduced data to the output unit, and for instruct- 
ing the reproduction unit to perform the reproduc- 
tion at a reproduction speed higher than the first 
reproduction speed when the processing unit tjives 
instruction to supply the data of the recording me- 

45 dium to the processing unit and controlling the 
selection unit tosupply the outputted data to the 
processing unit. This arrangement allows high- 
speed reproduction and data reading with high 
transfer rate in the case that all the data repro- 

50 duced by the reproduction unit are once -stored in 
the buffer and then processed after the completion 
of the reproduction. 

Here, although in the third embodiment two 
types of voltage controlling oscillators within the 

55 PLL -circuit of ther clock extracting circuit 78 are 
provided to be switchable from each other, it is 
appropriate to realize the clock extracting circuit 
comprising a PU. circuit +»aving a wide pull-in 
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range. In this case, a high-speed reproduction -can 
be effected at a desired reproduction speed. If 
" realizing the desired reproduction speed, it is pos- 
sible to control the reproduction speed in accor- 
dance with the requirement from the processing 
unit. Further, although in the third embodiment the 
application program is recorded in the CD-ROM, 
the recording position of the application program is 
not limited to the CD-ROM. For example, it is 
preferable that the application program is recorded 
in a flopy disk with a flopy disl drive unit being 
incorporated into the data playback apparatus. Still 
further, it is appropriate thata switch changeable 
from an external is provided in the data playback 
apparatus so as to perform the switching operation 
between a normal mode and a high-speed mode 
and the control unit reproduces the recording me- 
dium at a high speed only when the switch takes 
the high-speed mode and the data are supplied to 
the processing unit. In this case, the state of this 
switch may be read by means of the microproces- 
sor 171. 

In addition, although in the third embodiment 
the RAM 85 is provided to be independent from 
the image memory 90, function of the RAM 85 can 
be realized by the image memory 90 with an 
arrangement being made so as to allow the direct 
access from the microprocessor 176 to the image 
memory 90. In this case, the image memory 90 not 
only acts as the image memory within the image 
output unit but also acts as the buffer in the pro- 
cessing unit. Moreover, although in the embodi- 
ments the description has been made in terms of 
the CD-ROM, the recording medium is not limited 
to the CD-ROM, but it is possible to use any 
recording medium such as DAT and LD-ROM from 
which data can continuously be read out at a 
predetermined transfer speed. 

It should be understood that the foregoing re- 
lates to only preferred embodiments of the present 
invention, and that it is intended to cover all 
changes and modifications of the embodiments of 
the invention herein used for the purposes of the 
disclosure, which do not constitute departures from 
the spirit and scope of the invention. 

A data playback apparatus for reproduction of 
data from a recording medium in which digital data 
are serially and successively recorded. The data 
playback apparatus is equipped with a control unit 
which controls a reproduction unit for reproducing 
data from the recording medium. The control unit 
determines a predetermined condition such as 
presence or absence of requirement of a real-time 
data reproduction on the basis of control informa- 
tion which is recorded together with the data in the 
recording medium. In accordance with the pre- 
determined condition, the control unit controls the 
reproduction unit so as to change the reproduction 



speed of the data from the recording medium, 
thereby realizing a high transfer rate in reproduc- 
tion. 

5 Claims 

1. A data playback apparatus for reproduction of 
at least data and control information recorded 
in a recording medium, comprising: 

w reproduction means for reproducing said 

data and control information from said record- 
ing medium so as to output a reproduction 
signal containing said data and control informa- 
tion; 

rs separation means coupled to ^aid repro- 

duction means so as to be responsive to said 
reproduction signal therefrom to separately 
output said control information and said data; 
processing and outputting means coupled 

20 to said separation means for processing and 

outputting said data outputted from said sepa- 
ration means; and 

control means coupled to -said separation 
means to be responsive to said control in- 

25 formation therefrom so as to determine, on the 

basis of said -control information, whether the 
reproduction of said data recorded in said re- 
cording medium is required to be effected on 
the basis of the real time, said control means 

30 being coupled to said reproduction means so 

as to perform the reproduction of said data 
from said recording medium at a higher speed 
when the reproduction is not required to be 
effected on the basis of the real time as -com- 

35 pared with the case of being required to be 

effected on the basis of the real time. 

2. A data playback apparatus as claimed in -claim 
1 , wherein ^aid recording medium has a disc- 

40 like configuration and has thereon coaxial or 

spiral tracks in which said control information 
and said data are recorded under the con- 
ditions of a constant angular velocity or con- 
stant linear velocity, and said reproduction 

45 means reproduces said data from said record- 

ing medium at the higher speed by increasing 
the reproduction angular velocity or reproduc- 
tion linear velocity. 

50 3. A data playback apparatus as claimed in claim 
1, wherein, in the case that the reproduction of 
said data is not required to be effected on the 
basis of the real time, said -control means 
controls ^aid reproduction means to reproduce 

55 said data at a reproduction speed designated 

by said processing and outputting means. 

4. A data playback apparatus as claimed in claim 
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1, further comprising mode-changing switch 
means switchable from an external for per- 
-l 1 forming a switching operation between a nor- 
mal mode and a high-speed mode, and 
wherein said control means controls said re- s 
production means to reproduce the data of 
said recording medium at the higher speed 
only in the case that said mode-changing 
switch means is directed to said high-speed 
mode and that the reproduction of said data is w 
not required to be effected on the basis of the 
real time. 

5. A data playback apparatus for reproduction of 
data recorded in a recording medium, compris- 75 
ing: 

reproduction means for reproducing said 
data from said recording medium and output- 
ting the reproduced data; 

selection means coupled to said re prod uc- 20 
tion means for selectively distributing said data 
outputted from said reproduction means; 

processing means coupled to said selec- 
tion means to be responsive to the data distrib- 
uted by said selection means, said processing 25 
means once storing therein the distributed data 
so as to process the stored data and output 
the processed data after completion of the 
reproduction to be effected by said reproduc- 
tion means; 30 

output means coupled to said selection 
means and said processing means to be al- 
lowed to be responsive to the data distributed 
by said selection means and the data output- 
ted from said processing means so as to con- 35 
vert the data into a signal to be outputted to an 
external; and 

control means coupled to said processing 
means and said reproduction means so as to 
control said reproduction means to reproduce 40 
said data at a first reproduction speed and 
further to control said selection means to sup- 
ply the data from said reproduction means to 
said output means when said processing 
means causes the data of said recording me- 45 
dium to be supplied to said output means, and 
control said reproduction means to reproduce 
the data from said recording medium at a 
second reproduction speed higher than said 
first reproduction speed and further to control 50 
said selection means to supply the data from 
said reproduction means to said processing 
means when said processing means causes 
the data of said recording medium to be sup- 
plied to said processing means. 55 

6. A data playback apparatus as claimed in daim 
5. wherein -said recording medium has a disc- 



like configuration and has thereon xoaxial or 
spiral tracks in which said data are recorded 
under the conditions of a constant angular ve- 
locity or constant linear velocity, and wherein, 
in the case of reproducing the data from said 
recording medium at said second reproduction 
speed, the reproduction angular velocity or re- 
production linear velocity is more increased as 
compared with the case of reproducing the 
data therefrom at said first reproduction speed. 

7. A data playback apparatus as claimed in claim 
5, wherein an application program is recorded 
in said recording medium, and said processing 
means is equipped with a read-only memory in 
which a basic program is stored, microproces- 
sor means, and a write-allowable memory, 
whereby said application program is stored in 
said write-allowable memory and -said micro- 
processor executs said basic program and said 
application program to instruct said control 
means to supply the data in said recording 
medium to said output means or said process- 
ing means. 

8. A data playback apparatus as claimed in claim 
5, wherein, when supplying the data repro- 
duced from said recording medium to said 
processing means, said processing means in- 
structs said control means in terms of the 
reproduction speed for said recording medium. 

9. A data playback apparatus as claimed in claim 
5, wherein further comprising mode-changing 
switch means -switchable from an -external for 
performing a switching operation between a 
normal mode and a high-speed mode, and 
wherein said control means controls ^aid re- 
production means to reproduce the data from 
said recording medium at said second repro- 
duction speed only in the -case that said mode- 
changing switch means is directed to -said 
high-speed mode and that the data are 'sup- 
plied to said processing means. 
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